Ionic currents in vertebrate myelinated nerve at hyperbaric pressure.
To establish a base line for a study of anesthetic-pressure antagonism in axons, voltage-clamped nodes of Ranvier from amphibian sciatic nerve were subjected to pressures of 1-100 atm. Over the time of compression, there was usually an irreversible decrease in peak inward sodium current, but there was no change in peak outward sodium current or in the current-voltage relationship. The steady-state inactivation-voltage curve was shifted 5-15 mV in the depolarizing direction at 70-100 atm. The rate of rise of the sodium current was slowed, as was the time constant of inactivation (tau h). Increase in tau h was markedly voltage dependent, suggesting a selective effect of pressure on beta h, the rate constant governing development of the inactive state. The rate of development of steady-state outward potassium current was also decreased, without significant change in maximum current. The effects of pressure are qualitatively similar to, but different in detail from, those reported in squid axon and different in some details from the effects of cooling in this preparation. None of the effects can presently be related to the high-pressure nervous syndrome.